Unusual properties of a cold-labile fraction of Atlantic cod (Gadus morhua) brain microtubules.
A cold-labile fraction of microtubules with unusual properties was isolated from the brain of the Atlantic cod (Gadus morhua). The yield was low, approximately six times lower than that for bovine brain microtubules. This was mainly caused by the presence of a large amount of cold-stable microtubules, which were not broken down during the disassembly step in the temperature-dependent assembly-disassembly isolation procedure and were therefore lost. The isolated cold-labile cod microtubules contained usually only a low amount of microtubule-associated proteins (MAPs). Three high molecular mass proteins were found, of which one was recognized as MAP2. Cod MAP2 differed from mammalian brain MAP2; it was not heat stable and had a slightly higher molecular mass. In contrast to mammalian MAPs, MAP1 was not found in the cold-labile fraction of microtubules. A new heat-labile MAP of higher molecular mass (400 kilodaltons) was however present, as well as a heat-stable protein of slightly lower molecular mass than MAP2. These MAPs showed similar tubulin-binding characteristics as bovine brain MAPs, since they coassembled with taxol-assembled bovine brain microtubules consisting of pure bovine tubulin. In spite of the fact that Ca2+ bound equally to cod and porcine tubulins, it did not inhibit cod microtubule assembly even at high concentrations (greater than 1 mM). In contrast, rings, spirals, and macrotubules were formed. The results show that there are major differences between this fraction of cod microtubules and microtubules from mammalian brain.